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Be it known that I, JoHN O. HEINZE, a 
citizen of the United States, residing at 
Springfield, Clark county, and State of 
Ohio, have invented and discovered certain 
new and useful Improvements in Auxiliary 
Power Systems for Internal - Combustion 
Engines, of which the following is a speci 
fication. 
My invention relates to auxiliary power 

systems for internal combustion engines and 
its objects are to provide a power generat 
ing set additional to the main engine and 
including although not limited to all of 
these elements in all applications of the in 
vention, an internal combustion engine of 
less power than the main unit, an electro 
magnetic machine adapted to serve both as 
a motor and a generator, and a battery; the 
said generating set being adapted to supply 
power for all purposes auxiliary to the driv 
ing of the vehicle or other object to which 
power is to be supplied, and to automati 
cally store its own energy in the battery; to 
provide means for the continuous delivery 
of such auxiliary power at a constant and 
uniform rate; to provide means whereby 
the starting of the main engine automati 
cally may be effected from said auxiliary 
system; to provide means whereby the 
power of such starting operation may be 
supplied, if necessary, from either the aux 
iliary engine alone, the electro-magnetic ma 
chine alone or from both these elements, the 
last named condition being established and 
governed automatically by the demands for 
power and the voltage of the battery; to 
provide means whereby the auxiliary power 
system may be employed for direct driving 
of the driven object to thereby take the 
place of the main engine shoul 
become disabled, and to thereby also obtain 
economy of fuel consumption by propor 
tioning the power created to the power re 
quired, as when a vehicle is driven at moder 
ate speeds; to provide means for such direct 
driving of the vehicle from the auxiliary 
power unit without operating the parts of 
the main engine, thereby avoiding loss of 
power; to enable the auxiliary power plant 
to be driven by the main engine; when de 
sired, as for instance when the auxiliary en 

the latter, 

gine is inoperative; to enable the size of the 
electro-magnetic machine to be reduced and 
its construction and regulating mechanism 
simplified as compared with the ordinary, 
electric starter; to provide means for effect. ing the engagement of the auxiliary plant 
with the starting mechanism intermediate 
the same and the main engine after the said 
auxiliary power unit has attained its maxi 
mum speed and without an initial load upon 
such power unit; to provide for supplying 
heat from the auxiliary engine to the main 
engine to facilitate the starting of the lat 
ter and also to enable the employment of 
heavy liquid hydrocarbon in the main en 
gine, if desired; to provide for driving the 
fan of the main engine at a fixed speed; to 
maintain a constant lighting circuit current 
irrespective of variations in the speed of the 
main engine; to provide for maintaining a 
constant feed of the lubricant of the main 
engine and a constant water circulation in 
dependently of variations in the speed of 
the main engine, together with an efficient 
utilization of powerfor driving the water 
pump; to insure a sufficient supply of liquid 
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fluid for the main engine at the time of 
starting the latter; to provide means for 
electrically operating the brakes of a vehi 
cle with effective force at such times when 
maximum force therefor is most needed and 
independently of the varying speed of the 
main engine and to provide for operating 
the change speed mechanism from electrical 
power controlled in supply independently 
of the main engine. 
With these objects in view, my invention 

is embodied in preferable form in the ar 
rangement, combinations and constructions 
hereinafter described and illustrated in the 
accompanying drawings. 
In these drawings, Figure 1 is a side view 

in elevation of a part of the motor vehicle 
and its motor showing my invention applied 
thereto; Fig.2, a diagrammatic yiew of the 
electric circuits; Figs. 3 and 4, detail views 
illustrating the directions of polarity when 
the electro-magnetic machine is operating 
respectively as a motor and as a generator; 
Fig. 5, an enlarged detail sectional view of 
the driving mechanism between the main 
engine and the auxiliary power unit. 
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Referring to the drawings, 1 is an in 
ternal combustion engine constituting the 
main motor, and a switch 2 on the dash or 
other convenient place controls the auxil 
iary power unit and lighting circuits. 
This switch is shown in Fig. 2 as com 

prising three arms 3, 4 and 5, the arms 3 and 4 respectively controlling the main igni 
tion circuit and the auxiliary power unit . 
circuit, and the arm 5. controlling the light 
ing circuit. 6 is an electric storage battery 
constituting one of the primary sources of 
energy of the generating set and across the 
line of the battery is an electro-magnetic 
machine 7 which is adapted to serve either 
as a motor or as a generator, the change 
from one to the other function being auto 
matically effected by the overbalancing of 
counter electro-motive forces. 
On the shaft of the motor generator 7 is 

an internal combustion engine 8 of less 
power capacity than the main engine but 
of sufficient power to drive the generator, 
to start the main engine and to drive the 
vehicle or other object at moderate speeds 
independently of the main engine. The 
electro-magnetic machine and the battery 
are of such capacity that when said machine 
is acting as a motor its capacity is not only 
sufficient to start the auxiliary engine but 
also to add its power to that of the auxil 
iary engine either when the latter is run 
ning at low speeds or at its maximum so as 
to aid in rotating the auxiliary engine shaft 
and thus assist in starting the main motor 
or driving the driven element ordinarily 
driven by said main motor. 
To this end the said motor generator is 

provided with a series winding 10 in series 
with the armature and a shunt winding 9 
in the field, as indicated in Fig. 2, and when 
a current is thrown through the electro 
magnetic machine from the battery exciting 
the armature, the machine will be driven 
as a motor and the condition of polarity 
then existing is illustrated in Fig. 3. The 
number of ampere turns of the series wind 
ing is made so much greater than that of 
the shunt winding as to overcome the electro 
motive force through the latter, thus run 
ning the macline as a motor and starting 
the small engine and also adding, its power 
to that of the engine in turning the line 
shaft so as to assist in starting the main 
engine. For example, the series winding 
would have 2000 ampere -turns to 1000 
ampere turns of the shunt winding. 
When, however, the small engine reaches 

its full speed it will over-run the motor and 
cause the latter to act as a generator reduc 
ing the ampere turns of the series winding 
and thus relatively increasing the ampere 
turns of the shunt winding whereby the 
electro-motive force of the latter will be 
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the current from the generator will be di 
rected to the battery, recharging the latter. 
This recharging action, however, will take 
place only when the voltage of the battery 
is decreased considerably, and, normally, 
the electric potential of the battery and 
generator is such that even when the auxil 
iary engine is running at maximum speed 
the electro-magnetic machine will operate 
as a motor and, therefore, assist the auxil 
iary engine, assuming of course that the 
voltage of the battery is sufficiently high. 
The power capacity of the dynamo is not 

only sufficient to aid the auxiliary engine 
in starting but is great enough to turn the 
main engine through the shaft of the auxil 
iary engine should the latter be disabled. 
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Therefore, there is provided a power gener 
atting set comprising an electrical power 
unit and an explosive engine power unit 
either of which is of sufficient capacity to 
start the main engine through the mecha 
nism' hereinafter described and either of 
which may be used to drive the vehicle or 
other object being driven independently of 
the main engine, by means hereinafter de 
scribed, or which units may act conjointly 
in producing and delivering power sufficient 
for the above purpose. 
The auxiliary engine is preferably adapt 

ed to operate continuously and when so oper 
ating it has a fixed speed, and consequently 
drives the motor generator and the other 
parts to which it is connected at a uniform 
speed, which is an important factor in de 
livering current of constant amperage to 
the battery for recharging purposes and 
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also of advantage in connection with the 
utilization of the engine for driving other 
mechanisms, as compared to the usual sys 
tem in which the main engine is employed 

105 

to recharge the battery and perform said 
other functions and in which arrangement 
the power delivered from said main engine 
varies, of course, with the variation of the 
speed thereof. 
The shaft of the auxiliary prime mover 

8 is continued to form a line shaft 11 which 
is provided at its outer end with a clutch 
member 12 adapted to engage a slidable 
clutch member 13 operable manually by a 
foot pedal. The clutch member 13 is keyed 
on a driven shaft 15 (see Fig. 5) which carries an automatically engaging flexibly 
mounted starting pinion 16 which is adapt 
ed to mesh with and drive a large gear 
17, carried by the fly-wheel of the main en 
gine shaft. The pinion 16 is screw thread 
ed on a rotatable sleeve. 18 mounted on the 
shaft section 5 and flexibly connected by 
a spring 19 with a collar 20 fixed on the 
said shaft section 15. By this arrangement 
when a sudden spinning of shaft 15 is ef. 
fected by the engagement of the clutch 
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greater than that of the series winding and members 12 and 13, a tension will be im- 130 
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parted to the spring 19 and when this ten 
sion reaches a certain point the sleeve 18 
will be turned through the spring connec 
tion and pinion 16 will be automatically 
Screwed into engagement with the fly-wheel 
gear. Such engagement being yieldingly ef 
fected. The fly-wheel gear will then be ro 
tated and turn the main engine shaft, thus 
starting the engine and when the latter 
reaches a high speed, it will overrun the pin 
ion 16 and screw the latter out of mesh 
with the gear 17, thus effecting the auto 
matic release of the starting mechanism from 
the main engine shaft. This form of in 
termediate driving mechanism for a starter 
is well known as the “Bendix Drive' and 
this specific construction constitutes no part 
of my invention which is directed so far 
as the starting drive connection is concerned 
to the combination of an automatically en 
gaging and an automatically releasing start 
ing driving element with an auxiliary en 
gine and a disconnected manually controlled 
connection between such engine and said 
element, whereby no load is imposed on the 
auxiliary engine when the latter is starting. 
After the main engine has been started 

the manually controlled foot lever 14 is re 
leased by the driver. 
The auxiliary engine is provided with a 

water circulation system which is intercon 
nected by pipes 21 and 22 with the water 
circulation of the main engine and radiator 
whereby the heat generated in the auxiliary 
engine Water system may be utilized to heat 
the main engine through the water jacket 
of the latter for the purpose of facilitating 
the starting of the motor and which heat 
ing is of particular advantage in cold 
weather. m 

22 and with the line shaft of the auxiliary 
engine is a water pump 23 which is of the 
centrifugal type and which is mounted di 
rectly on said shaft and which pump owing 
to the centrifugal type and to the fact that 
the small engine has a fixed speed may be 
exactly proportioned to the capacity of said 
engine and thus the entire power delivered 
to the pump utilized, thereby obtaining an 
increased efficiency in driving the pump as 
distinguished from those arrangements in 
which the same is driven by the main en 
gine which owing to the variable speeds 
will either drive the pump at Such an ex 
cessive speed as to result in a loss of power, 
or will not drive it sufficiently fast, as when 
the engine is operating slowly under a 
heavy load. 
A conduit 24 leads from the exhaust 58 

of the auxiliary engine to the space Sur 
rounding the carbureter 25 of the main en 
gine whereby the liquid hydrocarbon fuel 
of the motor may be heated to vaporize the 

65 
same. By this arrangement it is possible 
to employ kerosene, low grade gasolene or 

Coöperating with the water pipe 

B 

other relatively heavy fuel for the main en 
gine. When it is desired to employ the 
relatively heavy fuel for the main engine 
and to run the small engine on a more vola 
tile fuel, a liquid fuel tank 26 is provided 
for the main engine and a separate fuel 
tank 27 for the auxiliary engine. 

Connected to and operated from the line 
shaft of the auxiliary engine is a pump 28 
which is connected with the lubrication sys 
tem of the main engine, the auxiliary engine 
and other operating parts, and whereby oil 
is adapted to be forced through the system. 
The direct connection of this oil pump with 
the constantly running auxiliary engine pro 
vides for a constant supply of lubricant to 
the operating parts automatically and at the 
same time when lubrication is most required, 
viz., when the main engine is about to be 
started and also in cold Weather when the 
lubricant frequently becomes congealed. 
Injury to the operating parts due to an in 
sufficient supply of oil when starting is thus 
avoided. 
In order to insure that the main engine 

shall be supplied at the start thereof with 
a sufficient quantity of liquid fuel, a pump 
29 is directly connected to the line shaft 
of the auxiliary engine and communicates 
with a small overflow supply tank 30 near 
the top of the dash or at another convenient 
point from which the gasolene may feed to 
the main engine carbureter. 

In line with the shaft 11 of the auxiliary 
engine and motor generator is a shaft Sec 
tion 31 carrying a pulley 32 which in turn 
drives a fan 33 adapted to draw air through 
the radiator to cool the water. By its Con 
nection to the auxiliary engine this fan is 
operated independently of the main engine 
and when operated is driven at a fixed 
speed. This is a point of particularim 
portance since it insures the driving of the 
fan with maximum effect when most needed, 
and when by the present mode of connection 
with the main engine it is least effective, 
that is, when the engine is running under a 
heavy load at slow speeds, as when a hill is 
being ascended by the vehicle. In order to 
disconnect the fan from the auxiliary engine 
which disconnection may be desired in cold 
weather or when the motor is being started, 
a cone clutch 35 is interposed between the 
shaft section 31 and the line shaft of the en 
gine and this clutch is adapted to be con 
trolled by a suitable manually operable 
rod 36. r 
The shaft of the auxiliary engine may 

also be connected to a tire pump 87. 
Connected to the bastery and receiving 

current therefrom is a lighting circuit 88 in 
cluding the required number of electric 
lamps. This circuit is controlled by the 
switch 5. The direct connection of the light 
ing circuit with the battery renders it pos 
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2. 

sible to cut off the motor generator and aux 
iliary engine if desired, while maintaining 
a circuit through the lamp. 
The main engine has an ignition circuit 

39 which is independent of the ignition cir 
cuit of the auxiliary engine. 
The auxiliary power plant is also adapted 

to serve as a means for driving the vehicle 
or other object to bé driven, and without 
operating the main engine. The purpose 
of such an arrangement is to provide a 
source of power capable of being utilized 
either when the main engine is disabled or 
to drive the vehicle or other object at mod 
erate speeds with the power unit propor 
tioned in capacity to the power required, to 
thereby produce an increase in efficiency and 
economy in consumption of fuel. The...in 
vention also contemplates the use of the en 
tire auxiliary power plant to effect this in 
dependent driving operation or the use of 
the electrical unit alone or the internal com 
bustion engine alone, of such auxiliary 
power plant. . 
To the above end, the line shaft of the 

auxiliary engine and motor generator is con 
nected by a chain and sprocket drive 40 with 
a counter shaft 41 adapted to be contin 
uously driven from the line shaft and 
formed in two shaft sections which are 
adapted to be coupled together by a clutch 
42 which is operable in one direction by a 
manually controlled foot pedal lever 43, ex 
tending through the dash or otherwise con 
veniently located, and in the other direction 
by means of a spring 44. The driven section 
of this counter shaft is connected by means 
of a chain and sprocket drive directly to the 
transmission shaft of the vehicle or other 
means to be driven, thus effecting a drive 
connection from the auxiliary plant around 
the main engine whereby the power plant 
may drive the vehicle or other object with 
out the load of the operating parts of the 
main motor. The motor generator is made 
of such capacity that it may drive the ve 
hicle through the connection above described 
and through the auxiliary engine by its own 
power. This arrangement permits the ve 
hicle to be driven when both the main engine 
and the small engine are incapable of oper 
ating. - 
The invention also contemplates the con 

nection of the auxiliary power system to the 
electrically operated brakes. In such ar 
rangement the brake rods 45, connected to 
brakes 46 are operated by solenoids 47, elec 
trically connected by conductors 48 to the 
battery, the circuit through the battery and 
solenoids being controlled by a switch 49. 
This combination insures a supply of cur 
rent from a source which is constantly re 
plenished at a fixed rate, namely, from the 
auxiliary engine and therefore, enables max 
imum braking to be obtained when most 
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needed, and when, under the usual condition 
of recharging from the main engine, the lat 
ter is most efficient, that is, when the vehicle 
is descending a hill and the engine is coast 
ing or running slowly, while at the same 
time this arrangement also overcomes the 
necessity for an objectionably large battery 

be required in connection with a main en 
gine recharging connection to attain the 
function of maximum braking effect at max 
imum demands. 
Leading from the battery are conduits 

50, adapted to supply energizing current to 
solenoids 51, which operate a gear shifting 
mechanism 52. This arrangement permits 
the change speed mechanism to be operated 
electrically without any demand upon the 
main engine for supply of electrical energy 
in the primary source. The circuit for this 
gear shifting mechanism is controlled by a 
switch 53. w 

In the operation of the power system, the 
main switch 4, is thrown on battery, where 
upon the circuits through the battery, motor 
generator and ignition system of the auxil 
iary engine will be established, whereby the 
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and a large motor generator such as would 
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electromagnetic machine will be caused to 
run as a motor on current from the battery 
and will drive the shaft of the small auxil 
iary engine until the latter attains its full 
speed, and will continue to impart power to 
the auxiliary engine shaft until the voltage 
in the battery decreases to such a point that 
the electro-motive force from the shunt 
winding will overcome the electro-motive 
force of the series winding. The auxiliary 
engine has a fixed adjustment of the car 
bureter and throttle-valve and thus runs at 
a fixed speed. Preferably the auxiliary en 
gine is permitted to run continuously which 
condition may be economically maintained 
owing to the comparatively small fuel de 
mands of the engine. is 
After it attains its normal speed, which 

will be in a space of time probably less than 
a minute, the driver of the car; assuming 
that the system is applied to a motor vehi 
cle, may, permit it to run freely for a suffi 
cient period of time to establish circulation 
of the lubricant to supply sufficient gasolene 
to the small feed tank for the main engine 
and to heat the water in the entire con 
nected circulation system of the two engines 
and also permit the exhaust of the auxiliary 
motor to heat the carbureter of the large 
one. Then the operator throws in the man 
ually controlled clutch 12, 13 whereby the 
shaft section 15 is connected to the auxiliary 
engine shaft and a rapid spinning move 
ment given to such shaft section, causing the 
threaded pinion 16 to be automatically and 
yieldingly carried into mesh on the main 
engine shaft fly wheel, whereupon the main 
shaft will be given a sufficient number of 
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revolutions to start the engine and after 
the latter is started the driving pinion of 
the starting mechanism will be overrun by 
the greater speed of the engine shaft and 
automatically carried back out of mesh with 
the main shaft gear wheel. 
Should it be desired to run the vehicle 

directly from the auxiliary power plant, the 
clutch on the counter shaft 41 is connected 
to the shaft of the auxiliary power system 
so as to thereby connect the latter directly 

, with the transmission. 
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In the event that the auxiliary engine be 
comes inoperative for any reason, it may be 
desirable to drive the auxiliary power gen 
erating system from the main engine for the 
purpose of recharging the battery and also 
supplying power to the various driven ele 
ments ordinarily operated by the auxiliary 
engine. The clutch driving connection be 
tween the transmission shaft of the main 
engine and the shaft of the auxiliary en 
gine through the countershaft enables this 
reverse driving operation to be effected. 
Having thus described my invention, what 

I claim is: 
1. The combination with an internal com 

bustion engine and a mechanism connect 
able therewith and to be driven thereby, of 
an auxiliary power plant, means for con 
necting said power plant to start the inter 
nal combustion engine, means for connect 
ing said power plant to independently of 
said engine operate the mechanism and 
means to disconnect it from either of said 
connections, substantially as set forth. 

2. The combination with an internal com 
bustion engine and a mechanism connected 
to be driven thereby, of an auxiliary power 
source comprising separate units, means for 
connecting said units to start the internal 
combustion engine, means for connecting 
said power units to independently of said 
engine operate the mechanism, and means 
to wholly disconnect the same therefrom, 
substantially as set forth. 

3. The combination with an internal com 
bustion engine and a mechanism connected 
to be driven thereby, of an auxiliary power 
Source comprising separate units, means for 
starting one of said units from the other, 
means for employing either or both of said 
units to start the internal combustion en gine, and means for connecting said power 
units to independently of said engine oper 
ate the mechanism, and to wholly discon 
nect the same therefrom, substantially as 
set forth. 

4. The combination with an internal com 
bustion engine and a mechanism connected 
to be driven thereby, of an auxiliary power 
Source comprising separate units, connect 
able and disconnectable means for employ 
ing either or both of said units to start the 
internal combustion engine, and means for 

connecting said power units to independ 
ently of said engine operate the mechanism 
and to be wholly disconnected therefrom, 
substantially as set forth. 

5. The combination with an internal com 
bustion engine and a mechanism connected 
to be driven thereby, of an auxiliary power 
Source comprising separate units, means for 
employing either or both of said units to 
start the internal combustion engine, and 
means for connecting either or both of Said 
power units to independently of said engine 
operate the mechanism and to be wholly dis 
connected therefrom, substantially as set 
forth. . 

6. The combination with a main internal 
combustion engine and a mechanism con 
nected to be driven thereby, of an auxiliary 
power source comprising an electric motor 
and a second internal combustion engine, 
means for employing either or both units 
of the auxiliary power source to start the 
main internal combustion engine, and means 

, for connecting either or both of said aux 
iliary power units to independently of said 
engine operate the mechanism, substantially 
as set forth. 

7. The combination with a main internal 
combustion engine and a mechanism, con 
nected to be driven thereby, of an auxiliary 
power source comprising a dynamo-electric 
machine and a second internal combustion 
engine, said second internal combustion en 
gine operable to run the dynamo-electric ma 
chine as a generator, a transmission, means 
for automatically connecting the auxiliary 
power source with said transmission when 
said power source has attained approxi 
mately its maximum speed, means for manu 
ally effecting a driving connection between 
the driven transmission and the main in-, 
ternal combustion engine to start the same, 
and means for independently of said engine 
operating said mechanism from either or 
both units of the auxiliary power source, 
substantially as set forth. 

8. The combination with a main internal 
combustion engine and a mechanism con 
nected to be driven thereby, of an auxiliary 
power source operable independently of said 
engine comprising a dynamo-electric ma 
chine and a second internal combustion en 
gine, a transmission, means for starting the 
main internal combustion engine through 
said transmission from either or both units 
of said auxiliary power. Source, means for automatically disconnecting said transmis 
sion driving connection when the main in 
ternal combustion engine overruns the aux 
iliary power source, and said auxiliary 
power source operable from the main in 
ternal combustion engine, substantially as 
set forth. 
9. The combination with a main internal 

combustion engine and a mechanism con 
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nected to be driven thereby, of an auxiliary 
power source operable independently of said 
engine comprising a dynamo-electric ma 
chine and a second internal combustion en 
gine, said units of the auxiliary power 
source being reciprocally operable each from 
the other, and an apparatus associated with 
the main engine adapted to be continuously 
operated by the auxiliary power source and 
to be wholly disconnected therefrom, sub 
stantially as set forth. 

10. The combination with a main internal 
combustion engine and a mechanism con 
nected to be driven thereby, of an auxiliary 
power source operable independently of said 
engine comprising a dynamo-electric ma 
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chine and a second internal combustion en 
gine, said units of the auxiliary power 
source being reciprocally operable each from 
the other, and means for employing either 
or both of said auxiliary power units to in 
dependently operate the mechanism and the 
main internal combustion engine, substan 
tially is set forth. 
. . In witness whereof, I have hereunto set 
my hand and seal at Indianapolis, Marion 
county, Indiana, this 29th day of Septem 
ber, A. D. nineteen, hundred and sixteen. 

JOHN OTTO HEINZE. L. s. 
Witnesses: 

A. C. RICE, 
H. P. DoOLITTLE. 
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